ben, University ofOregon). The tissue remained in primary antisera at 4'C for 48 hr. The sections were then brought to room temperature, washed several times, and incubated in excess goat anti-rabbit IgG (Cappel, Cochnanville, PA) followed by rabbit PAP (Cappel) for 30 mm at room temperature.
The sections were again washed and then reacted with either DAB (Sigma) or BDHC (Sigma).
The DAB procedure has been previously described (2). The reaction medium consists ofa 0.05% DAB solution in PBS containing 0.01% H202. An incubation of 5-10 mm at room temperature is typical. The reaction is observed under the microscope to assess the exact duration required. In general, one searches for signal and continues the reaction until background staining appears to reduce signal-to-noise ratio. Those sections to be reacted with BDHC were first rinsed with 0.5% glutanaldehyde in 0.1 M acetate buffer, pH 6.5. Although this step decreases the sensitivity of the BDHC reaction, it was helpful for reducing the background (see below). This step may also protect the tissue in advance of the incubation with hydrogen peroxide and may therefore be of general use for EM immunocytochemical studies. After the glutanaldehyde step, the sections are washed in a 0.1 M acetate buffer, pH 6.5, which is the buffer solution for the BDHC reaction distilled water. Adjust the pH to 6.5 with 1 N HC1 and then bring the final volume to 1000 ml with distilled water. After osmication, the tissue is washed in s-collidine buffer and dehydrated in graded alcohols: 30% for 5 mm; 50% for 5 mm; 70% for 10 mm; 95% for 15 mm; 2 x 100% for 10 mm, followed by propylene oxide 2 x 10 mm. The tissue is then flat-embedded in plastic.
For double-labeling studies, some animals were injected with the retrograde tracer, wheat germ agglutinin coupled to horseradish peroxidase (WGA-HRP, Sigma 
Results
Consistent with studies that used BDHC in retrograde and anterograde tracing studies, we found that this chromogen provides a significant increase in sensitivity in immunocytochemistry.
Our initial studies, however, were disappointing. On the basis of the observations of Carson and Mesulam (5), we first ran the reaction at low pH, 3.5 to 4.5. Under these conditions both the signal and the background were enhanced, but the latter was often increased to such an extent that the signal was masked. Moreover, the ultrastructural preservation was unacceptable.
On the basis of the report of Peschanski and Ralston (20), a range of pHs between 6.1 and 6.8 was tested. The lower end gave greater signal but poorer, S I,
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:' Figure  1A ). Finally, as expected, there is minimal staining in the ventral horn. Figure  1D illustrates one ofthe drawbacks to the use of BDHC. :.
. %... Somatic labeling is illustrated in (A). Note the characteristic crystalline nature of the reaction product, which in the case of 5HT immunoreactivity is found over the nucleus as well as over the cytoplasm.
In the labeled 5HT immunoreactive dendrite in (B), the contrast between the crystalline BDHC reaction product and DAB reaction product in lysosomes (arrows) is very clear. The dendrite is from a cell retrogradely labeled with WGA-HRP. The cell was first reacted with DAB to mark the retrograde tracer. (C) is a high-power photomicrograph of an immunoreactive 5HT dendrite in the nucleus Raphe magnus, illustrating the various shapes of the crystalline reaction product found with the BDHC reaction.
Most of the crystals are tubular and contain parallel cross-bridges. At higher pH, the crystal loses its distinct shape. Bars = ao pm in A; 1.5 pm in B and C. - Figure 5 . Combined labeling of retrogradely transported WGA-HRP, with DAB as chromogen, and immunoreactive 5HT, with BDHC as chromogen. Since these figures are in black and white, the color difference that readily distinguishesthe DAB and BDHC reaction products cannotbe appreciated.
(A)illustrates a group of 5HT immunoreactive cells; some ofthese contain the reddishbrown DAB reaction product. Although the BDHC staining appears diffuse and uniform, the reaction product is, in fact, characteristically punctate.
(B) illustrates a higher power magnification ofthe BDHC-positive cell identified in (A) by the arrow. Note the punctate staining.
(C) demonstrates further differences between retrogradely labeled and immunoreactive neurons (large and small arrows, respectively).
The retrogradely labeled cells have no reaction product in the nucleus and the size ofthe granules is generally smaller than the crystalline BDHC product (compare with B). Confirmation of double labeling can be made at the EM level (see Figure 4 ). Bars = 125 urn in A, 70 urn in B and C.
in primary antiserum against SHT and the immunocytochemical protocol followed. BDHC was used as the chromogen. (3, 7, 10, 15, 17, 18, 21 are specific problems that must be con-
sidered.
Of most concern is that the increased sensitivity of the 
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retrograde transport and immunocytochemical method for demonstrating the origins ofserotonengic projections.
